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(54) STEERING SHAFT 

(57)Abstract: 



PROBLEM TO BE SOLVED: To prevent an inner 
shaft from rattling at a sliding connection in a steering 
shaft that can be contracted in the longitudinal direction 
of its axis during the accident of a vehicle such as 
collision and to allow the steering shaft to operate stably 
during contracting movement while guiding the 
movement of the inner shaft in the direction of the axis 
by packing a sliding resin member in the sliding 
connection. 

SOLUTION: At the sliding connection A3 between an 
outer shaft Al and an inner shaft A2 which are slidably 
splined to each other, the inner shaft A2 comprises a 
shank 3 and an outer splined part 4 which extend in the 
longitudinal direction of its axis. A locking part 5 is 
formed on at least either the outer splined part 4 or the 
shank 3. At the sliding connection A3, a sliding resin 
member 6 is packed between an opening in the outer 
shaft A, and the locking part 5 of the inner shaft A2. 
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iC<73WSgg|5|ll±&X7'^-f >S^LTML. KW77|B] 

->-*• 7 h©fK-&^aPcD|Hlte*lR]0^^ £lftlh-f 3 fc© 
fcifctC, Xx7'J>;7*l£«©X^7U >^>t7 h^MR 
[0 0 0 3] W)^-/r7 hi-T >t->f7 h 



(13) 
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tt« Xr7 'J >m # y ? X* 5 Xr7 U > i^-> t 7 
[0 0 0 4] ^COT^^ — ^^y h t-f >i—iy^y h 

[0 0 0 5] 

<>t—> 1 7 h t^xT'J-f >H6»ttt, ->t7h 
So 77^->t7 bOMPgRCO-f b&ffi 

[0 0 0 6] 3EK:> — bOBlDSBt-isW"* 

^U7^>X£S^T\ 77^-yt7hM>t-v 

[0 0 0 7] 

7 -r > tcT^K oitgica^-r * 7w->t7hM> 

— hcoHP«»Bfi:itriE-< >t->^7 h<D&± 

*7 htLfc^tl:±0, 7'5^-yt7hii'>t" 
•>t7 ht^Myt7 h^»S:tt*|p]tcSrtLoo, 

[0 0 0 8] 

WTZt* Xf7 , J>y->t7hAll Ell (A) , 
(B) (:^TJ:ji:, 7^^—>t 7 hA,^ >t 

— >t7hA 2 *^»fiEsnT^§. m-f >-r—^^y 



©*^K:*PoOTW, «Atf*H©Xf7U>^yt 

7 b^co^#±tf£i6^T£fc£>tC, 7r7U>^yt 

[0 0 0 9] mgM^UAz\Z%>tfZ>TV?~is^y 
FAjH 7^ — bttMfcl <DfommiZ\ifi\7,7 

So ^(D-f ^-^7 hA 2 tt, ^xy^-r>gucD 

rt7^7< >SP2 t^^y^-f >»4t4, ^Ort#2 
a, 2 a, -^§4 3, 4 a, -tW'&t^'bOT 
&3 C0 2 (A) #fig] o 

[ooio] ^co-r ->^7 hA 2 cD^x^^-r > 
au ttt»3o>/i>a:< tfet^-rn^— **c«it»5*«® 
fijc^nx^So R«±W5tt, TO'p—z/^y hA^ 

37 b A t ch^ >7 L —>^ 7 hA 2 tSrtt«*[P»C*5WS 

[0011] IS 1 mffi.<DMM£ LTH El 2 

(B) , H3lC^TJ:?t^ ^X^7^ >«4<Dtt6B3 
#JOSHa5Jc45frtS#«JEffi4 b, 4 b, -IffiBM^ttft 
7^]iC»oT, tttf3lcjffi®»<0**5 a, 5 a, 
»riE*nfcfe<OT?»S. RS^5a, 5 a, 

^>So j ec7)^X^'^<>gP4^#j£M4 b, 4b, -<D 
igli, $ftg[$3<7)$iffii;D*#<, f«5a ( 5 

a, -©jsatmiE**ie®4b > 4 b, - 

f LTV^ [113 (B) WS4#I) o «*5 
a, 5 a, •••ODJg®ch 1 firJ£® 4 b, 4 b, ■ ■ ■ <h [«l — 35 
±<fc&^T^£^:/fc#ffibT^£ (06#fiS) o 

[0 0 12] JM£fi<HCte, -O-t— HA 2 ^X 
y^-f >«4 0)#j£a«fcO/hSE?a:aWff3JC«*5 a, 
5 a, •■■#*A«;*ft£®J«SttS CH3 (A) #BBJ . 
CCDttgP3 tcjfgj£Stl5flNfe5 a, 5 a, -tt, «*H# 
JC-f >7— ">-^77 bA 2 ^tt*lPl«-^»t*SI»^X bO 

[0013] ^<7)7^--->*:7 hA^BBPBSl ate 

fiX77^ >SR2 <fc, ^f>t-'>t7hA 2 ^y7 
-f >«4R^«±ffi5^i:^ra{cA0ii^ 
A 3 If^)7^^-yt7 hA,M>t-'>t7 bA 

nso ^coy^^-s/-^^ bA^c&w-sniPgfli 

tt, 7^^ — ->-^77 bA.lC-T >7— '>^77 hA 2 ^)f 



(14) 



[00 14] ^fttCfcoT, 7 r >^-vt7hA 1 M 
> i— is * 7 b A 2 CO X y 5 -f > IZ «fc 4 AtbXtSff A 3 
tc43^^IUK^fp]^i7 U T^>X (M4a, 4 a, — 
£F*!®2a, 2 a, — t^rWr^) SrKtfT, 

[0 2 (A) Rl* (B) #Rg] o 

gft4<£>#JgpS4 b, 4b, -IZfe^TMj&ZnfzmtkS 
a, 5 a, -■■^ e t Ott^f^tcSW^no^, XA-Xl: 

T7 hA 2 <D^^^<>ffl5 4 t^X^-f > 
t-vt7 hA 2 ^WS^rpltC^aT^^oT, 

A 2 ©SI5a, 5a, WW-yt7h 
A!C0BIP»1 a»c45^T, tf^tt^^fiWb^tf 

[0 0 16] «±S5 5<7)*2||fifi(0®ffitUT 

*M^h$<l/:W*5b I 5 b, -tLfc^t 
fe* [0 7 (A) &tf (B) #RSJ o *-<D-f 

tc, -^cO^xy^-T >gP4 0#/£S^lpI— <hT£**£r 
MBI5 3ffl!J{c5iUiLTS9:W. ^o*5te@telifffE^;*77-< 
>BB4ctO/hai:b*:#®*5 b, 5 b, 
-?-<Z>***5b, 5 b, ^X^7^ >SP4 tC^o 

[0 0 17] f©«5b, 5b, -a>#5teStt, rf 
-7 hA 2 CD^Xy^-r >SS4^#itg<tO/h 
iT^nK^f >^-f>^7 hA 2 ^7^^-yt7hA 

A*T€T* CEI7 (C) #8g) . 

[0 0 18] 5 b, 5 b, -^SJg&fficOlE 

att, «riE«»3oiftati»*u<»frt'5nfco, £fc 

^««5b, 5 b, -<7)ttBP3ffl!lTtt, iiuIE#JE£ 
^5b, 5 b, -<7)*JKffi«<tO/ha<T34«^fcg!:Si* 
KttT, -^co*^5b, 5 b, -<Z)«j£g J: 0 /h£ ^ 
itS**ra«l»3*«KW6tLT^^. fit, 

7^7^— >t7hA,t>f>t-yt7hA 2 i: 




4$M¥l 0 -4 5 0 0 6 
»{CKW6tlfc*®*5 b, 5 b, •••<Z>*j£gcfcD/h;* 

3 if »«ffl§a$» 6 tfl&misT^it't y-r-zy 
[0019] s/t, y<y?—z/*7 hA^mumzm. 

ttbtljtWWStll&mt 667'J^->t7hA 1 0^ 
>8R2 ii-f hA 2 0)#®*5 b, 5 

b, -fc<toT?SHlCffi«PT^c:i:3&<T#, 
^7 FA 1 t-<>t—>t7 hA 2 <t A 3 

^-yt7 hA 1 i-<>t->'t7 hA 2 ©Mvt7 h 

[0 0 2 0] *©-*Ttt» 7 t )^-yt7hA 1 M 
^ h A 2 <hO$ft:£ft<7)^ibtt£. ^offiiba 
«»A 3 l:t5»si*iRi07y7^ >*«l:fioT»filc 
L7^- t^b, ffi] C > y t 7 h A 2 ^^fi $ 
ft, J:0Afftcr*Ct**"e*S. mrIH*®*5b, 5 
b, -tt, »ft#IB»»6*»fiJc-r*«BfiC»tt*«W 

[0 0 2 1 ] Jfclc, «±W5 0»3HJB<D»fii:UT 
tt, §«4a, 4 a, — tc3*8&5c, 5 c, 

j«anfct>o-ea&s. tco^t4a, 4 

a, •••<D*|hffi3«*iBWi-IHl**ffifJ«L, £ft£^iLgfl 
5 «hL/tt><0"e&£ [0 13 (A) , (B) #Rg] o * 
ofS^gftSc, 5c -^ttllBbWllgSPWesWAOiitr 
c t lei 0 , Jfl»4fttllBffi& 6 ifl»±» 5 tc«ihT^>«it 
[013 (C) #R?J . 
[0 0 2 2] ^ClC, ^JhSPS C0^4^JE^Bffii:LX 
tt, ^I4a, 4 a, -CffiflMSd, 5d, — 

a, 4 a, ••■co(ttffi3#JW*3©$«(DWffl9*S7&:S^ffi 

ft, W^.BWttTfcoTt)i;li [0 14 (A) , 
(B) #flB) o ±IH«ih»5»4, 7-J^-^7hA, 
<h-< >t-yt7 hA 2< hcDXy^-T >K-&^4o^^>^] 

6 #3te* $ ft * o 
[ 0 0 2 3] ^(7)lfS]«l3&«6(4, 7^^-yt 7 hA 

2 <D$\*7,z7y-f >gP4(Dtt^3«^(C3 ! E*^ft> — 

fClRIST^t^ic:, 702 — 1/*7 h A^mJifalZtt 
IT^f hA 2 ^^tCSfflLfe^T^, 
S*ft-S»)^"^-^^T^, ifc<>t-yt7hA 2 
tf7«5?->t7 hA, tC^LT^^V^l^ihr^Cl 
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mmW- 1 0 -4 5 0 0 6 



[0 0 2 4] £ b iC. m 1 (C^T^ O tC, -<>^— ->ir 

i/^o ^(DTO^-zy^ 7 hAjCOaAdFLl b^f)SA 
A!M>t-yt7hA 2 coflSbiEilSffiA 3 ii-S£t 

1 aflJKtt, t&IE-f 7 hA 2 K®fi)iUjfc*ft 

5 a, 5 a, --■ \Z$tfct & 7 9 , 9, •■■ 

y't7hA 1 ^777^>»2^rtt2a, 2 a, 
• - - <£>fi^?j ft tC» o Tit 1X75^- fill*® ft 9 , 
9, -^W^nT^D, ^co£7^*-ffly*JKft9<© 
*5t«W#2 aO#3tr£D^/h£<&oT^£ CH 1 5 
(A) #{») o C©?<^T(t 7W-yt7hA, 
cDUHPgiS 1 a Jc45frtS»»»JB»W 6 t»j«t*SB*< 

■MMMM* 6 td «k 0 H^apco^S^ig < T£ z. ttfl-vg 

HI 15 (A) K*3^T* Bat^«*5a, 5 a'ffl©* 
ffi®f9r£^A:/^-f >gP4co^*4 a£D{g;^*^ft5 
b ttntf7«5^— >t7 hA 1 <r»T^^-ffl'J#^ft9 
1 : hA 2 CD#7#ft5 b t<Dm\ZMW}ffl 

m&6&3&£^tl2>Z.t.\Zfc2> C015 (B) #flg) o 

[0 0 2 6] "A\Z, 7f7U >tfi/*r7 h A<£>if 
gPAa^^T^^ffitC^^TittB^T^^, 
H8, 0 9tC^i-i:^iC, ffAS^C.^S^Cs 

frP>mfi£2tltzX'7'TV > if is* 7 h A#BE«£ft£o 
:©tt7-5^-'>t'7 hA x t-f 5>^7 hA 2 

[0 0 2 7] *<D&SLC\Ztes 7f7U>y'>t7hA 
^7^^-yt7 hA ^W&T&T 72—^*7 hJR 
^gpi2<h, -f >^-v J r 7 h A 2 £iR^-f £<>^~ 

$S5l 3#JiCT^^-v"V7 hA ,(7?BBPBB1 a tC^ffl 

[0 0 2 8] ±IE7 rr >^->^^ hiR^SPl 2 

#s#c 2 <DW;£K®/ssn* ffiAS^c (ftiTtta* 

##1 0 KftAflBT 7 HKSSRl 2 a tSA 



^g#c 2 <rett^#*Mc#i i \z3c&m7V9->> 

*7 hiK^SPl 2 bfc3a#ffl"K>^— *>^7 hiRStfl 

3 bt«^nxt^o 

[0 0 2 9] -5-<757«5^ — ->^7 hiR^ffll 2 t-f 

H914I4S6 H □ 1 5 L'T 

V>£> [010 (A) Rtfgll 1 (A) #{JBJ . -€-<Z>i£» 

[0 0 3 0] *<£>fti&;tf-f F P 1 5 \t. ftSUCX^T U 
>ifz/*7 bASrJR^bfct^id. 7^7^-yt7hA 
^HPtf! atd|«]*^Tiljl'rs«Bftta:t>T*D, 
ffi»itf-f FP1 5A>S#MLfc»R#*ffi»-r*i, a 
»#-f FWl 4*iljftLT, 7^^-yt7hA 1 (DH 
Pg|5l a^tcAOiAO CHI 2 (A) RUC (B) # 

rw o ^^aAM#c .\z\tmimmm7 

T, aWF^14^oT7^^-yt7bA 1 
compel aJ:D7'>^-yt7hA I il'>t-yt 

7hA 2 t<Dm^a[A-rs»]i![bfc»iii»tt, i$t>\zm 

51<z^~?<kolz. <>t-yt7hA 2 t7'>?-yt 
7 hA 1 <hC0^K^^ili56^^r , < t:<ifiAUTt$^, 3fe 

[0 0 3 1] 7v^-yt7bAiS:W> 
HA 2 <7)ifi!iit*S8PA3ttBftt, 0 8tc^t: 

ck-5«c, axai#c 1 i5a*a« e c 2 ttcj;DH3£sn 

T&D, -f>t->t7bA 2 0^t7W-yt7 

KA^ifiL^tt— a (B6— a*-&tr) IT^^o ^<Z> 
3^, ^f>t-yv7hA 2 ^77^-yt7hA 1 l:S 

b x ra «s t » ^> «k a 4> a:ttffiT^«p-r a c « 

•So 

[0 0 3 2] 

KSOiS*] »*3Bl<0«Mtt, X^yOIIXaft 
HA 2 t^lil(i*Jeffl5A3tc:t3liT, -tCO-f >^ 

4t^5ao, ^7 7 u 7^f >a5 4xtttta5 3<7)^?a:< <t 

afC^tt^T^^-v^^ h AiOBBPffl 1 ammtm 

M6^«LT^:§Xt7U >^i/^"7 hch b^Clch^ 
cfc0> 7v^-yt7hA 1 (i:'f>+-yt7hA 2< }: 

oif i&aiisffi a 3 \zt5ttz>i&mj5fa<DX* &B&jt-r 5 c 

[0 0 3 3] ±IES»*S#i*"r*t, 77^->t7h 
A l ^ >±-zs*7 h A 2 i<0«»a«»A3tt5frt 



# 



7 hA,©B!Ptf 1 attffifcRW-fcJMMM&ff 

[0 0 3 4] ifc, Xf U7>^->t7 hAOTr7^ — 
->-V 7 hA,©HilPgfll afc®j*Sft*»fMfMB»*f 6 

•>t7 NA,(75PPai51 at, Ot->t7hA 2 t 

tc as (a) tc^r^^tc, aEttK»ttfc»««Jis» 

#6©^n&^£l&i$— tKf'T-Sd^X^. ffota 
ttK*»fciHiW»JIB»t* 6 *«Eb&tJ£S<ZXE73*fl 1 <S 

LT. If^EMCfcHS, -f>^— yt7 hA 2 ©tt7j|p] 
^»©Jf gH4£J: O^^-a-mSf tcTS z t*it?#2>. 

[0 0 3 5] «l3jSH2©f£9Jtt. W*«lfCfcVi 

X, iOTEflutBP 5 ^xy^-T >8R4©*J6®4 b, 
4 b, -d^ltteP3<73ttS73lflI{C^-s)T^Lfc.iS«Stt 
©||5a, 5 a, -tLTfi:5Xf7 l J>^yt7b 

73[n]tCSe-r^>ll&7.y7'f >JEM*<!:fcD, ^£<DM3z5 
a, 5 a, -fclB»«i&»W6 5&«ADji*, TV9-\ -y 

[0 0 3 6] l»*3§3W%BJ«. W*JH1 tcfc^ 

X, lMffE-BubSS 5 Wi> ^*4a, 4 a, •••#"=, 3 * 
0©«hR*filK»t>T»ritbfc#®*5 b, 5 b, -i 
LTft4Xf 7 U >y ->t 7 h t bit C i IC± 0 , 
fc*iWCT»»»IIB*»6 £©«it#X#£. 

[0 0 3 7] ifctC, »Sl<JJI4©f£BJ«, IS^Jll (CtSli 
I, BUf2«±ai5 5 \t. ^X7"7-f >SP4W#^«4 a© 
jffiMtCJB^b/tS*-5 c , 5 c, -tL-TSax^U 
>^yt7htLfc^ilCi0lJ6TW*ft^iC 

[0 0 3 8] Jfcfc. it*]! 5 ©fPJte, fflfJfcJJU fCi5V> 
X, BuIE^ltaB 5 ^■77-1' >g|5 4W^-n#4 a© 
SB®C»j«bfclBft#ihH5 d, 5d, -iLT&4X 
f7U>^>t7 htLtzZtlZ^iQ. ®*Tffl^^)5X 
»^3PlfcTfRjh» 5 Z i#T'#^)o 

[0 0 3 9] *tC, HM&«6<Z>38ljlJte, Wf3fcJS2fc:J3^ 
X, BiflH7r75' — ->^7 hA,©BIPaSl a©f*ifi«C*3 
^-Si*^:/^ >£|S2 ©#1*1*2 a, 2 a, #3t 

7U>^yt7htLfcCi:(ai3, 7?;?— ->-V 7 h 

n. a£a«fls<&*. Sfc, ttJB*iaj©wnii , b**<«: 




#H¥l 0 -4 5 0 0 6 

[0 0 4 0] fr*5, Z<DTO^—9iMM0kQ, 9, - 
tt. i^5a, 5 a, - 1 Lit^ihSP 5 tC*f bX«lfi73 
ft©— Stfh #Jx.«> T *J f — : s *r ~J h A , ©BBPgft 1 

ane«**w(*iat=:*n-« s T< r* - t^x^-awx. 

C©77?-yt7 hA^rt^y^-f >ffl*2 {CJf-jJ&b 

fcy^^-fliJ#®*9, 9, -^#ffib^v^-f ytcjt 

o , 

[0 0 4 1] «f3j»H7©3&IStt. «*^3{C43t.i 

T. WfE#^5b, 5 b, —\t, nx77-f >g|$4© 
jt|4a, 4 a, -©#3tJ; b. HutaiftfiP 3 CD<* 

gH«*5b, 5b, -©«Jfi£g«fcO/h$<Jgfi£bX 

&mzTZ>Z iiWV%Z>. IP*>, 77^->t7hA, 
W>7-yt7 hA 2 £#WWffc|fc#|RllctttJ:£lRl 

Kiswrr-sw&t::. »«iiin&a5W6cj:t)fia*aftfc-r 
>^-— >r7 hA 2 ©tt»3^TTt;MMMMB*6 £© 

s®jte£jy?ict-sfc©x"&£. 

[0 0 4 2] »3&S8©»Stt, ffl(*5l7fc*Vi 

X, jttffE#JE^5b, 5b, -<h. ffJfET^^ — : s\ ~7 
hA,©|PSl af4-j£fc*Jtt*rtX^-f >»2®# 

|*JtS2 a, 2 a, -©«3tSr<g< bfc7^-#J#ff^ 
9, 9, •"£^£>«J#bfe#ltafl5 ttTJS4Xf7U 
>i7*->^r7 hiib/fcditCcfcO, ffiKritiiatf A 3 0Hn 

SB 1 afi-jfiXte. 015 (B) KSrrj^tC, m&tks 
b, 5 b, •••<t7 r 7^-#J#^9, 9, -t/^SWC 

tiisw%iH«»iBaM* 6 tc^r sH^»«*ift< fa z 

[0®©fif*&iaBJl] 

[01] (A) (±X5r7'J >i7*->^7 h©— gPWffitCb 

(B) ttxf7U >if~>^y h©JMMi*sa©— ass?® 

fcbfcKfiMBIffiBI 

B2] (a) «@i (b> (DXi-x^mmffim 

(B) ttBl (B) <OX 2 -X 2 ^aWfflBI 
[03] (A) IW>t-yi'7hO» 
(B) tt-f >t->t7 h©SS5l£7C^0 
[04] (A) tt-f>t— >t7hOlgflifflI 
(B) te-f >t->1-7 h©SSP¥M0 
[05] (A) >^->^-7 h©fflSbjtSgC© 

gg|58(rffl0 

(B) (JXt7U >^->r 7 h©ffl»«*l»<&fiSWfc»f 

#J®0 

[0 6] (A) tt*^BJ©giJ©^-ry©-f >t— ->t7 
h©MSP»f®0 

(B) lrt^COSi|ffl^"f707xf7U >y->t7FO 





(17) &ffl5f 10-45006 



[0 7] (A) ^jh«**»*£L&#GWJB«W»ffl 

®0 

[19] mxmwiz^M^^TWimm 

[010] (A) ttT^^-->-^7 hcDWPS15i:a«r^ 

(B) «ffiAS#t3£SFS!#BL(^-f >:>— vt 7 h<7)»f 
90 

[0 11] (A) «j£AM#»Bg|5£t-g!0 
(B) ttttASMfrWRffTBH 

[012] (A) \T7y5> — KCDf^PgRta^^ 

( b ) h^trnwifrms^ >t-yv7ht7 

r> ^ — -> 7 h t wSffffi0 

[013] (a) jasijo*je»iBoiR±»©#*«Ea 

(B) «gij0DHM^IiO«ihapcD— aWSicbfcffliJBS 

(C) ttgiJW^JS^SIO^ltSPSrX^T'J >^->-^7 h 

[014] (a) »»jo^jfi»iBo#itapo»aBi 

(B) ttgiJ©*EJfi»liO«±«OWf®BI 

[0 15] (A) ttHP«flltC7'^^-«#JEJ**»rii 

( b ) a n □ spfflij 7 * * - mmm& & mm u & 

A 2 --f >t->t7 h- 

A 3 -a«i*igap 

5 -«jb» 
5 a— SNIfe 



5 b-#JB* 

5 c —a^ 

5 d-(BA#lh® 
6 

[0 7] 




H«iEJ**»9l*] Hflfi 
[ffiiEM^JSa*] 01 5 
[*SiE77&] mS. 

[0 15] 
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